Intractable aspiration is a life-threatening problem and often requires a procedure for blocking or separating the larynx from the bronchial tree. The disadvantage of these techniques is a compromise of phonation. We report the use of a speech fistula after laryngotracheal diversion to restore voice. It allows for the definitive treatment of aspiration, while maintaining the use of the vocal folds for phonation.
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The normal human larynx has 3 major functions: as an air conduit, in airway protection, and in phonation. Phonatory ability is not essential for survival, and under certain circumstances, the voice has to be compromised in an effort to preserve the airway and prevent aspiration.
The treatment of aspiration comprises conservative management and surgical procedures. Patients who can handle their secretions, can talk, and do not present episodes of recurrent pneumonia may be managed with a variety of conservative techniques such as nasogastric or gastrostomy tubes, swallowing rehabilitation, food texture changes, head position adjustments, breath-holding, and postswallow volitional cough. For severe aspiration, a surgical intervention is necessary.
The surgical management of aspiration can be divided into adjuvant and definitive procedures. 1 The adjuvant procedures include tracheostomy, cricopharyngeal myotomy, 2 · 3 laryngeal suspension, 4 cricoid resection, 5 and various vocal fold medialization techniques. 6 · 7 If the patient presents intractable life-threatening aspiration, more definitive surgical procedures should be applied. The definitive procedures consist of various techniques for blocking or separating the larynx and the trachea and include laryngeal stenting, 8 glottic and supraglottic laryngeal closure, 9 · 10 laryngeal diversion, 11 · 12 and total laryngectomy. An obvious disadvantage of these definitive procedures is the compromise of phonation.
CASE REPORT
An 80-year-old man had had a left tonsillar squamous cell carcinoma that was treated with radical neck dissection and irradiation 21 years earlier. He developed progressive dysphagia, and a gastrostomy had been performed at another facility 7 months earlier. He presented with moderate dyspnea, and a stenosis of the oropharynx was diagnosed.
The stenosis was circumferential at the lower level of the tonsils. A tracheostomy and a transoral carbon dioxide laser resection of the stenosis were performed. A surprising finding was the presence of a separate exophytic lesion of the aryepiglottic fold, the biopsy of which revealed verrucous carcinoma. The performed treatment was a horizontal supraglottic laryngectomy, complicated by a large wound dehiscence. The pharyngocutaneous fistula required a pectoralis major myocutaneous flap for closure. However, the tongue-to-thyroid cartilage sutures were lost, with the result that the larynx was unsuspended and unprotected.
Severe aspiration ensued. Videofluoroscopy revealed a lack of pharyngeal contraction, cricopharyngeal dysfunction, a lack of laryngeal elevation, and severe aspiration. Despite intensive swallowing therapy, the situation did not improve, and a tracheostomy tube with an inflated cuff remained necessary. Even though the voice remained excellent, a total laryngectomy was considered.
Lindeman's technique 11 of laryngeal diversion and separation was used to manage the problem. The upper part of the trachea was dissected and separated from the esophagus, and severed between the second and third trachéal rings. The proximal stump was then sutured to the esophagus in an end-to-side anastomosis. The distal portion was sutured to the neck skin. The remaining larynx was kept intact. After this intervention, aspiration was totally controlled. The patient could swallow normally, and the tracheostomy tube was removed. Videofluoroscopy revealed that half of the contrast material was passing through the laryngeal-tracheal-esophageal route (Fig 1) .
Two weeks later, to rehabilitate the phonation function, a fistula was created between the upper wall of the tracheostoma and the subglottic area, and an indwelling Blom-Singer prosthesis was placed under endoscopie guidance (Fig 2) . The voice quality was satisfactory, and there was no aspiration. Finally, the gastrostomy was closed.
DISCUSSION
Aspiration can occur in patients with various pathological processes. It is important to determine the underlying cause, because this conditions the overall prognosis and hence will guide therapeutic decisions. For patients with intractable aspiration, the described procedures often result in alteration or loss of phonation. Laryngotracheal diversion appears to be the most frequently selected management, 1 M 5 because it allows a satisfactory treatment of aspiration while the larynx remains intact. Because the procedure is reversible, rehabilitation of dysphagia could result in an anatomically normal upper aerodigestive tract. In patients whose underlying disease process precludes any hope of resumption of safe swallowing, total narrow-field laryngectomy is advocated, although phonation is compromised permanently.
In the case reported, the patient had no hope for recovery of safe swallowing. The severity of aspiration was due to several independent factors: the patient's advanced age, delayed effects of irradiation (poor pharyngeal function, cricopharyngeal dysfunction, decreased laryngeal ascension with swallowing 16 ), the circumferential resection of the pharyngeal constrictors, the supraglottic laryngectomy, and the presence of an adynamic segment between the tongue and the glottis. Because of all these factors, success from swallowing reeducation and other surgical procedures appeared dim, and total laryngectomy was considered. In order to conserve the vocal folds, a laryngotracheal separation and diversion procedure was selected, in association with a Blom-Singer prosthesis for voice rehabilitation. Because the prosthesis is placed between the upper wall of the tracheostoma and the subglottic area, the vocal folds retain their normal vocal function when the patient phonates. The voice quality achieved is excellent.
Various tracheoesophageal prostheses have been widely used for voice rehabilitation after total laryngectomy. To our knowledge, there is no report about their use after laryngotracheal separation intervention, probably because few patients who undergo this procedure have the intact neuromuscular laryngeal control necessary for phonation.
We think that there is a potential for the use of speech prostheses in association with laryngotracheal
